Well-adhered γ-Al2O3 coating layers can be formed on FeCrAl metallic supports using a three-step method-pre-oxidation, primer deposition, and coating deposition. The research researched the coating deposition including the influence of auxiliary and solid content of the slurry.
Introduction
The metallic support could not be applied in practice because of the low specific surface area. It is necessary to deposit a porous material (e.g. Al2O3) with high surface area on the metallic substrates. A variety of methods for obtaining washcoat on the metallic supports have been developed, such as dip-coating [1] [2] [3] [4] [5] [6] , chemical vapor deposition [7, 8] , plasma spraying [9] and so on. Among those methods, dip-coating from the liquid phase using a sol or a slurry withdrawn at a constant rate is more economical and simple one to be used in practice, besides it allows to obtain uniform coating on complex-structured substrates [10] . As we all know, the metallic supports and ceramic washcoat have different thermal expansion coefficients which also has a severe influence on the application of structured catalysts. To compensate the intrinsic disadvantage, some pre-treatments have been presented. Ferrandona [11] developed a technique to grow a number of textured alumina whiskers on the surface of the metal support before dip coating, which greatly improved the combination ability between the alumina washcoat and the support. The method solve the the defect of difference in coefficients between metallic supports and ceramic washcoat significantly. Jingsheng Jia et al. [12] carried out a three-step method to study the effects of the main preparative parameters on the coating adherence of FeCrAl metallic supports.
The effect of auxiliary of the slurry
It is reported that surface active agents can enhance the adhesion between supports and coatings in the course of loading on metallic support. Xiaoyong Zhu [13] found Tween-85 compared with Tween-80 and PEG6000 has the most influence on the viscosity of slurry and the loading and the coating loss are 2.35% and 6.1%, respectively. Table.1 shows the effect of additive concentration of Tween-85 on the slurry stability. It is evident that when the concentration is over 0.8%, the stable slurry can be obtained as the function of Tween-85. Accordingly, the loading increased and the coating loss stabilized between 20%-25%. And the coating was homogeneous. The viscosity increased as the concentration continued increasing, and both the loading and coating loss increased. When it reached 2%, the slurry became white flocculent gel. So we can confirm the optimal concentration is 1%. 
The effect of solid content of the slurry
The content of the slurry affects the viscosity and stability directly and then has an effect on the loading and weight loss. The influence of solid content on coating weight and weight loss is shown in Fig.1 . It is clear that the loading was only 4.87X10 -4 g/cm 2 with a solid content of 10% because of the low viscosity. When the content exceeded 40%, the fluidity became worse. The coating was uneven and shed easily. (Fig.2a) , and the cracks and blocks augmented when the solid content was 30% and 35% (Fig.2b, c) . As the solid content was 35%, the integrity of coatings could not be maintained well and large cracks began to appear (Fig.2d) . The cracks can be seen on the surfaces of all samples, where were generated during drying and calcination due to thermal stresses and differences in thermal expansion coefficients between layers. It suggests that no crack-free slurry layers could be made on metallic supports. The results agree well with the findings of Jingsheng Jia [14] . It was proposed that the dispersion of γ-Al2O3 was prevented by the solid and particles unite together, so the increase in coating thickness produced a higher shrinkage gradient, which in return induced higher stress during drying, thus initiating cracks formation and shedding. But the cracks can be tolerated in a catalytic carrier as long as they do not lead to spalling from the supports. On the other hand, extensive cracks could be detrimental to the coating integrity. As a result, the coating had low crush strengths and mechanical resistances, leading to peeling off under rigorous condition. So the appropriate solid content should be controlled between 25%-30%. 
Summary
According to the research, we found coating deposition using the γ-Al2O3 slurry with 1% Tween-85 auxiliary, 25-30wt.% solid content was optimal. A well-adhered coating on a metallic support to hold the catalysts was attained.
